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(54) CURABLE COMPOSITION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a curable composition whose cured substance has no remaining 
tackiness, a long breaking extension, a low modulus, and no whitening and no cracks to occur for a long period 
under an outdoor exposure condition. 

SOLUTION: The curable composition contain an oxyalkylene polymer having the group expressed by the 
formula: -SiXaR1(3-a), a polymer containing a monomer unit of an alky! (meth)acrylate, and a silicon 
compound having the group which is expressed by the formula: -SiR23 and which forms the group expressed 
by the formula: HOSiR23 by hydrolysis (wherein, R1 is a monovalent organic group, X is a hydroxyl group or a 
hydrolyzable group, R2 is a monovalent hydrocarbyl group, and a is 1 to 3). 
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m<D-^mz^r). *-r5i-+>'7;i/+P>£^^^(D*^S 

(12) •v^^n^^)V:f]^hm^^^'imit^^^K 
-is^ (1) T-m^n^Km^^^ mm^mxr^^t 

HS-r'-S iX.R'u-., ••• (1 2) 

[^4". r'. r'. X. a«. H^ffiR*. r', X. at 
mmxh^. ] 40 

[0 0 2 7] (VI) ©;^ffilc43V^T. :t+->7;P+U- 

±l2-je^ (1 2) T«$ns>^;i/*:^h*^W^r-f^ 

(1 3) T«;^n-5St;a:-5. 
-O-CiH.-S-r' -S i X. r'«... • •(13) 
[S*. r'. r'. X. att. MSr'. r". X. at 

[0 0 2 8] ±K ( I ) *iES*«:t4^->7 



#18 2002-1 94204 
8 

[0 0 2 9] tfxtit,. mti^m<D^tET. ^tex-x;u 
S:Hiia-&$-&T*i6S3^*+->7;w+u>a^{$* 

v^UX-xJk i^'J->v)l'7i7iJlx-h. i^'JvvJM 

-rsdtJCcto. *gis*^:t^v7;i'=»^U'>a^#o 

7 9 6 2 7^ii«) o 

[0 0 3 0] C:<D*iES*S;t4^->7JU+U>a-&i*CD 

*^8*i!**±s (I) <D-^mtmm\zLr^&mm\z 
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(B) tj. 7;i^^;i/acDi^*s:*n ~ 8 (D (^^) 7^ 
•J >ii'S?7;u+;pxxx;i'*ft#*^ bi^-sii 0 jI 

7)V=¥)V^<DmMmii^l 0&,±<D (:^^) 7i7U)l 

m7)v^)ix.7.y^)vmmm^^fs.^mKiMLm&.(Dm:H 

40 ^ztiz^f). a^flj (B) ©*+v7;u+u>S'&{j: 

7;p+;v»®j^*»*n o£t±o (^^) 7^7 u;!/ 
^*no~3oco (;<^) 7^'j;PK7;i^4^;ux7.x;u 

*ffl<^*^<i:0»*L<. 7;i'+;i'X<DK^&«n 0 ~ 2 

2 0 (;<^') 7:;*))vm7)v^)vx.7.7-)mmm'^^f^ 

[0 0 4 2] 7Jl'^;US<Diw*^*n ~ 8 O (^^') 7 
50 i7ij;UK7;V+;l'XXx;i'*tt«:tLTli. 
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;k (^^) 7i7'j;vg!'^>i^;wWbn^. 

[0 0 4 3) 7JU^;l'»«K*§:*n OtA±(0 
7i7 'J;i'i!7;i'^;UX7>x>»P*»«:t LTIJ. 
U^) 7i7U;i'^xv;K (^f?) 7^U;H!?Hxv 
(;^^) 7i7'J;PgExh7xv;k C;^:?) 7i7'J 

H3-y--;k UiS') 7i7'j;i'K'\+-y-nu--ji/*t^tf 

[0 0 4 4] 7}v^jvm<DBkmmn'-8<D {7>^^) 7 
!7 'J )m7)v^)vx7. 7-)vs^m» 1 7)v^)moy^m&. 
*noei±o (^^) 7i7'j;L'K7;p=^;i'XXx;i.m« 

V^d^ W#/^#«««ltT9 5/5-4 0/6 OTS) 
■5::t*WiL<, 9 5/5~4 0/6 OT-feSiltdt 
ctDJifStt^ 20 
[0 0 4 5] *»§gic:*5(j-^tt^# (B) IS. ±aiLfc 

J:^tc (^^S') 7i"j;i'gl7;p^;px;^7";i.#S«:*fi 

^#^TV^Tfe<t^io (;<:S') 7i'U;HE7;L'*;i-X7> 

-^s (1 5) T'^^n^it-^^amw^n^i)^. 

CH!=CR'cOOR" ••• (15) 

E^*, r" a, 7;u+;i/*s-i^< imommA^fzit 

tK^S^^t^-To R'«fli[fBR' tl^«Tfe^o ] 30 
[0 0 4 6] -jgiC (1 5) ir:feij--57JP+;i'a^^< 

im<D^m&tit. (14) ic::feviTS«$n§ 

;^S, i^'jvvjvs. >PU7;u+i/>i7'u=i-;i/$^ti' 
im(Dmmi)m\,iibn^. d s) x-g^n^ib 

^ifeiLTIi, {^^) 7^'))Vm ; t Kd+->x5^;1. 
(^^') 7i'>JU-h^©t Kn:^v7;v+;w (^^) 40 
7i7U U—h ; 'rV>'7:^^-hX5^;i. (/^) 7;?';^ 
-M?(D-fyv'7*-h7;l'+;i' (;>t3') 7^'JU- 
h: 2-7x/4^v'X^;p 7i7iju— M?©7 
x/+->7;u+;p {^^) 7i"Ji/-h ; 7;U7'j;p 

^) 7i7'Jk-h#CD 7;U7'j;wa^*r'5 
(pi^') 7;?'Jl'-h : r- (/iJ'i'UD^^^vyDt: 
hU/ h^vv7>^© (^:$') 7^"JP4^->7;l' 
+;P7;Pa:^^v->7> ; ;:^'J->v;l' (;<iS') 7i7iJU- 
h ; ;* h+vi)^Ux5"U'>if'Jzi-jl. 7i"JU 50 
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-h^©3}?U7;V^U>:4-4^->K^y:r-;KD (pt^') 

7i7 ^))vm:^7^7-)vmm\i<^n^o 
[0 0 4 7] (^r?) 7^^ 'j;i'®7;u+;i'XXxJi/¥a 

^(15) T'«$n-?)t>(7)iiC^1-l;:t)OT<;:«>9^L;tJ:-5 

;<5^;l'7i^UJl'7= HI|0N-S^*^cliN, N-B^ 
U^') 7i"j;i'75 H ; fxjPi^Uvv^l'X-xJk 
7 U ;Vi/u v>*;vx-7^;p, ^ ^ u -> v^ux-x 
-'I'^roTFggWi^'J ->>';i'X-x;i. ; p h >s?yu 
;k MgtKi^u->v;k fxju^msBii^'jvvjmw 

f})Vif^ym.<r)=EJ7)V^)V't/ vv'jWXXT^JVfe L 
< tivi"J >'vJl/X;^T-;P ; 7.^\y>. a-^=f-)V7.J' 

xhU;k 2, 4-i?>'7yyT->- 1;^<>:C0>'77S 
; 6^S!fx;k :/Dk°^>Kfx;i.7i<>:©f 
x;i/x;;^T-;i'^K*l;# ; :/5'e^x>. -fV7^U>. i7n 
D^U>^f(Ovx>**S«: : ^U7-< > : /\n'5''> 
^^i^y^y; ^miy.7.7-)V ; fx;i/x-7^;v#*ffl 

[0 0 4 8] *58W{r*3tj--5a^«^ (B) <DSji;^S« 

i^('aiiK^n;ii^o i)^^) 7i7'j;i'K7;wuxx^ 

(B) 7v*;pa-&Ta^-r-5;i,t*wsb<, ^ 
©}^®fj, mmM^. %itm.^. mmm.-t. /vv^m.-^ 

[0 0 4 9] yi^tuvm-^^m^m-t^!^-^. mn. ±e 
;o^#tfe>n^. yi:>ij)vm'^m^Mthx\t. 2, 2' 

-7yh*X'fV:/5"DXhUJk 2, 2' -7yfX- 
2-^5^;i'y^D- hij;k 2, 2' -7yb*7. {2, 

h\ t 7-fe5';WN'-:t+vK, 

rz. ±ffisi5ti2 o~2 0 ot: (ff*b<ii, 5 0~i 

5 0*0 x'mm~^+v^r^nocti!)m^v^\ 

[0 0 5 0] *«HqiCi5V^TS'&{* (B) ^yi>tl)Vm. 

-^x-^^t^m-^it. ^j-mmmm<Dmx\ mfmm 

;v>i;i'A^^>. t - K7^->;i.;<;i.:^7'^'>, n-zf^ 
)Vi^}V-^-:f9ym<D7)v^)v^)Vti-f^ym^. a-:^ 
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[00 5 1} (B) \i. m^i^ (B) W^<D:^m 

m^Lxh^\r\ m.^» (B) m-<Dmt^m.^^^^ 
(B) :t+i>7;i'4^u>a^^ (A) (DW^rx-m. 

fc« :t^xy7)V=lFU>m^W (A) *lC:i5{t-5a-&«J 

(B) <D5^t!l[tt^|filJ:$-B-^^<»:t)T^^o SAc. S-^ 
^+tca-&{|: (B) ffl<7):fiS?PK-&*¥»#»-ai5d^^ 10 

+v7;v^^>a^# (A) ha^-r -set t> 

5!l<kbT«l|gtTa-&{^ (B) 0^)-«ttt7!)tJ;t)lPl±-r 
[0 0 5 2] *f8Wfc*5l^Ttt. a'&ft (B) ±^ 

^tra^^TfeoT. TIB-^^ (1) T«$tl-5S^tJ 
-S i X.r'o-., ••• (1) 

E^ff. r', X, ali. BtfER*. X, atmmX'$> 20 
-5. ] 

[0 0 5 3] a^# (B) (1) T-«^n 

^Kf&tt^'r**^*t-s«-&ti*3i/^T. (B) 

<t<, #flEa5fi«a-&#: (B) ^)-^®5NST=bfl!l^T*) 

[0 0 5 4] (B) ic±ie-^jt (1) xm-^ti 
^s.ft.^^'^mm^mx-r^ismtLxit. &.t<d 
(i) ~ (i v) (D:^mtmif^n^, ui^. Tie so 

(i) ~ (i v) (D:&ffi«M.^^^D-B-TfToTt)j;Vio 

(i) ^mmm^^mm^^M'^r^iz^rzK). 

(i i) ^mmm^^mmi^^m^r^\z$>rzK). 
^ (1) TS$n^Rj&tt'5r-f^x=&:t-r-5a^s^»S!i 

(i i i) ^gaWS^*¥ftl^^a'&-r-2.l3*fct), - 

(1) xm^n^Kft'^ir^^m^^'r^mtitm^ 
m^^?>:^m. 40 
(i v) ^^fps^*¥»ft^a-&-r^{c*fco> 

[0 0 5 5] ±IB ( i ) (D:^mzi5i'>xm^^>bn^. - 
(1) TS^n^R^stt^-f^a^^-r^^^ft* 

^#*ft#<J:LTli. Tffi-«iC (1 6) T«$n^^ 

r" -S i X. r'..-^ ••• (16) 
[^*, r" «^ig?PS<&WTSlii®*fi8«^5^-r. 50 
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r\ X. a\t. mWLR\ X. atmmX'$>^o ] 
[0 0 5 6] ±IS-)g^ (1 6) Ta^n^ib'&^^tL 

fx;u>'5>^©f:r;i/v-7> ; 3 -7^"; n-f Jl/:t=^^ 

P If ^'jl/S?^ h ^v'v ^ 3 - ^ -s^ ij 
;U:t+->yDtVP;?(5^;i/Vp( h^v->7>. 3-7^^^ 
u-OV^^i^ZfuMJVV^) ^V^i^-yyy. 3-7i7'J 

□-i"JU:t*v:/oe;i'h'jxh+v->7>. 3-^^i? 

□ t°;H-U/h4^v-v^>. 3-^^^'jD-f;P^+v 
i^lS 1 mt.tz.\i. 2 aUt±i£ffli9-^t)-a:Tffll^'5 
[0 0 5 7] ±fB-«f^ (1) T'g^n-SS^Ett^r^* 

m^^r^^mmm^mmm.mt. a^^ (b) ©^eg 
fcfflvie.ns^m«#i 0 oRMgp*, 0. oi~2o 

[0 0 5 8] ±12 ( i i ) <D:f]mzii\^^xm\'^^n^. 
±ie-^^ (1) -ca$n^s*stt^r^*»&*-r-5a 
mi»W)mthx\t. r-^;u*:^h^pfcfji'h 

h V V 7 >. r - ^ y h :/p e;n- u X h V -> 
y y ja7K^)-«tt y u Ji&^^-r^ ^ -f^ yit 

(CH.O) , S i -S-S-S i (OC 
H.) (CHiO) I S i - (CHO . -S-S- (C 
H:) I - S i (OCH.) ,m^i^7,)Vy^ Hi^^^Wft; 

[0 0 5 9] ±ffi ( i i i) <D-:^m\z^^^x\i. 
li. ±fB-«?« (1) TS5n^RjBtt^-f*s^w-r 
^jVit^^^^mtihmtLxm^^ztijn'^. ±m 

(i v) (D:f3m\zi6\,^xit. m^i-i. -ivyy^-bm 
sr*-r*a^{*j (b) t±m-^^ (i o) T^$n-5 

[0 0 6 0] u±.mmLrzm.^w (b) ©^^aiitjr 

SlllSijn/^Vi*^ MntLX. 5 0 0~1 0 0 00 0T 

$>-5't*WtL<, 2 0 0 0~ 1 3 0 0 0T*$)-5C:i: 
75^J;OffSH'\ n^#- (B) ©MndMOOOOO^ 
^•fJl^tS. fP«tt*5M<;5:^ig[6]tcS,r). Mn*t5 0 

o^mxh^m-^it. mmm^^^^tfs.^mm\z$> 

-2.. 

[0 0 6 1] m^w (B) *t-^^ (1) T-a^n-sK 
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[0 0 6 2] ^%m(Dmit^m^mz^i-^^^'i 

Mit-^^ (c) icoviTSiWt-^. ^^m\t^m (c) 10 

tt, TE-isic (2) -Q^^n^^-imm^^v. K-D 

(r' (CH.) : S i O) . r' ••• 

{r' (CH.) I s n , -n-r', 

[ {r' (CH.) : S i 1 , -N (R 
[0 0 6 3] ±K-®^ (4) \ZioK^X. R'\t^^)V 

x;^x;^^-&^■&^T^iTfe J;ti0?*Sc i ~ 5 o (»i 

L<\t. i^*l?Cl~2 0, J;OiffiL<(i)^*&l~l 20 
0) «Bm^/c«#a^®n«K^b7K*a> nlil~8 

[0 0 6 4] ±ffi-^^ (5) tCiJtiT. R^\t^^)V 
mi^tz\tM-)Vm. r' tJ7K*M^^S^c«)^*a 1 ~ 2 

0 (»Sb<«, m.M'^l^l 0. J;D»iL<ti, ^ 
*|S1~6) Wg^*fcfi#g^(7) 1 fiSi^^bTK^S. P 

tii~3(7)S». q(jo~2(7)s^, ^-en-^'n^T. 30 

ktzL. p + Q = 3T'$)»3, r' j3cfcZ/R'*^ai(lB??ffi 

f'St^n. r' a^rsR* \t'tn^nn-x^mn.-ox 

[00 6 5] ±IE-®iC (6) (C^^iT, R'fi;*5";P 

s*fci*k*x)i.a, r' \ti^mm.^iLtz\mmw. i ~ 2 

*SC1~6) «Mm$fcfi#SSl« 1 filli^^b**a. R 
'«K*^1~2 0 (i!f*L<li, i^*icl~10> cfc 
0«F*L<IJ, i^^Scl~6) ®ajft$fcfi*Bft© t 40 
ffii^^b^K**. rttl*/ifi2, stiO^fctil. t« 

1 ~ 8 ©Sgc. $:^n^*n^-r. tztzX.. r + s = 2 t- 
feO, R':feJ:tKR'*t^iicii#«-r-5<t#ld:, r'UJ: 

xSR'\t'^n^nn~xhmfs.-ox\,^x^^<. iffii^ 

[0 0 6 6] -feJC (4) Ta^nsjfc^igjJrii 
tt5n<iIfi^fl:*mS<i:bTli. Mft Willi, IffliSActt 
#ffit Ka:fv^fc^!^*^^OHSi&nl@ (nfilUA±0 

HSw^scOT) i^tifc«iji<D*, \mt^rz\t^mij)v 50 
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= lcaiSSn;a:li. TE-«iC (2) (3) lc:;feti 

X't-i mu^\z\i 1 ffiMft;*mST-* ^ r ' 3 

-Sir'. •■• (2) 
HOS i r'. •• (3) 

z<D^on.^-(m^k.^m (o tLx\t. Te-isit 

(4) T«$n-5{b-&^te, TIB-^^ (5) T'S$n-5 

ft^«5. Tie-iSJC (6) x^-^n^it^m'^mi<b 
;ine®i!>?i<<hfcio^£*^^iii3i,iTaifflpi^ 

(4) 

••• (5) 

) .-] .-r' •■• (6) 

3}^>if*^^OHa$nfi (n«m±OHS©i^SJi^ 
T) ^v^^c«ii«»d^#lfbn-5. ;ii3. SKtKD^ 

vft:^«5*j:i;*;i'5j^ >i!«^*is*i i ~ 5 o xmm 

vifs-i^-f. ^tz. ^rii^\tJL-y-)vf^^iixxs/^rz\t 

X.Xy-)Vm^tli'^^nXh^<. ±IBt jb^ig^ 
^iiXSlJ)V-^>m\t. OH*iEA^(Dg^S («^A«. ;\ 

[0 0 6 7] k \'U^=y\t^<^<D^WmtLX\t. 

y-;k x^'y-jK t'dav-jk 'iv-:funj — 
;k y^'y-Jk 'O^y-^k 'v^^^-y-y-^k :ti^^ 
y-;k 2-x^;u'\^-9-y-;k x^U'>i7p;i.t H 
'j>, '<>v;P7;u:3-;k vi^n^x^-y-y-^k 3- 
i7PDypAy-;k x5^p>if'jn-;k •:funyv 
:t-;k 7'nfcfl/>;yU3-;k y^'>v:t-;k 
•y->v:t-;k i7'ij-tu>> 7xy-;k i/u-/-;!^. 
i7D;P7xy-ji'v f7.7xy-;PA, :^7h— ;k t 
Hp:^y>, t FP:^:7^:^^yx V^)i^^u-)\^u 
A>. v;!/fH-;k >'x5^i/>^5'un-;k h'jy^^ 
p-;i.x:$'>> vj.-i'P— X, i5<fco:;:n^coft;-&!^ 
lc::feit-57k0M^<Di!>yi< tfc 1 t3dt7;i,rm^->STM 

^^tifcfb-^ti. :^e,mc;nne.©ft^tiic7;u=^^u> 

[0 0 6 8] *;l'iJ^>i!OA#fis|iLT«. =P 

AyP>K, 7':7'J>^, A;i'S5">gE, 7.x7'J> 

if. Ti'ijjL'K, ':7>x->u>K. v)i^f>K, uy- 
uyu->K, 77+h'>K, 7'pe:t-;PK. x 

T-TP-^WS^v Vi"^^, ■7P>S. □Ai'S. 

i'p;p^-ftS@?, h)KJPK, ^+vypkJi-> 
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[0 0 6 9] #UX5'l/>xU7^'U-h-t^4^'J 
v?x >^7K*3l? U vX >^0/}? >J $;x >l|«. k H 

it^m^<^nm(DOHmim^ftmh, -lesc (4) ic 

[0 0 7 0] *fg|qic:;feViTti, -m^ (4) izinf^ 

jC (4) T'«$n^{t^t)tiTffi-«^ (4 a) T-a^ 10 

( (CHi) I S i O) . r' •••(4 a) 
[SC*. R'i5J;t;nfi. ±ER'43<fcr;na:|g«T'fe 
] 

±t2-)SS: (4 a) T'«$n^ hU;?^?;i'>"J;U:t^v' 
S^*{b^t»ti, M n *i 3 0 0 0 fiATdW* t < . 10 
0 OOT*^<tDff* L<« 5 0 0OTd5#IC»$Lt^, 

(OikOHSirtJtt^ hU /^Jl^vUJi'^t^Mb^JS. ffi 
.%{3pST-#-5.*5, 5 0%KA±;5WSL<, 8 0%ei.± 

i^UJl^it^^Mb^nxi/i^^ltAt^^JClSfiLVi, ft-^ 
^ (4 a) i:tTJih'J;<f^o-;U-:/o/0- h'JT. 

(h'j/^jp->'j;i') x-x;k i^u-k'j>- hux 
(hu^^5^;i'vu;i') x-x;k hUpi?;i'>''j;p*^ 

5^Jl/X-x;k h'):^'^)l>'V)l'-2-JL^)V^^>')V 30 
x-xjP75?#l3ffSH.i, 

[0 0 7 1] ±ffi«»JS^bfc:t)«£;^1-<D. -^SC (4) T 
«;§?n^fl:^!fe®**«s|ttTtt, CH.OSi(CHi)i, CHiC 
ftOSKCH)., CICftCILOSi (Cft)., (CH.):CHOSi (C 
H>)>. ClCHiCH20Si(CH>)>. CHsOSi (CH>)i . (CUi)-C<H. 
OSi(CRi)i, CI-C<H<OSi(CHi)>, (CHi)s SiO(CH>)>0Si (CH 
(CH.).SiOC}tCH(CH.)OSi(CH.)., (CH.).SiOCItClfc 
OCH2 CHi OS i (CH. ) . > (CH. ) . S iO (CH.' CH (CH. ) 0) t S i (C 

H. )., (CH.).SiO(CHjCH3 0).Si(CH.)., (CH.). SiOICH^ CH 
(CH.)0).Si(CH>)., ((CH.).SiO).CCH:CH>. (CH>)iSiOCH 40 
jCHjOCHjCHjCH., (CH.).SiO(CH!).OSi (CH.).. p-(CH.). 
SiOC< H4 OSi (CH. ) > , (CH. ) . SiOC. H, C (CH. ) : C< H4 OSi (CH. ) 

I . (CH. ) > SiOCOCH. > (CH. ) . SiOCOCH: CH. CH: CH^ COOSi (CH 
.).. (CH.),SiO-CO-C.Hs> CICH-CfcOSi (CH.)!C.H.. CH. 
CHClCHiOSi (CH.):C:H.. CHsOSi (CH.)!GH.. CH.-CH.0 
Si (CH.).C!H.. Cl-CHiGSi (CH.)!C!H.. C2H, (CH.):SiO- 
CO-CtHs, CiH. (CH.)>SiO(CH>)!OSi (CH>)>C>H>, ^mW 

[0 0 7 2] -13. -^iC (5) T-g^n^fb^^iltL 
's+it^^;l'VV7lf>, 1, 3-i^\i-)Vy-V 50 
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v^^JVV-yy'^y. ^:/^^^)V'J'y=y'^y. N-X 

->7>^*^*tfe,n. (6) xm^n^^^mt 

UTIi, N. N, N' , N' -y-Vy^T. 

->'j;i') :L^\^y'y7iym^m\1^ztifix^^. 

[0 0 7 3] *fl?^l;43liTli. (B) S^tf^r 

+->7Ju+^>a-&# (A) \zn\^x. (4) ~ 
(6) T«$n-5^b-&ife^-tn-?nmffi-c. ^tcMi^^ 

[0 0 7 4] *^9!co®{bttfflBg!fel(l. e;^±Si?qL^c:t 
+->7;i'^U'>a^<* (A) tm.^{if- (B) <»:^r-f^fl: 
(C) S-&tft)©TfeO, cne(Dffll5Klt«#l3S9 

(A) 1 0 OMMlWL. (B) «1~3 

0 0«ft^T$.-5C:<i:*W$L<. I-IOOHMSBT' 
fc*z:<«:7!>U0ff*U<, 1~5 oaSSI5Tfe-2)Ct*i 

^tc»*Lv^„ ^fc, y-fSfli^ti (c) OT^JtinftiJ. 

(A) ta^^: (B) (D'&tHOOaSSJ 

l3?ffL.T0. 0 1-2 0»»gBT*-5)^t7itJff^L<, 
0. 0 5-1 0«aSETfe-5CtA5J;0ff*L<. 0. 
l-5H«g|5Tfe^;it*i*$t;:«F$Ll>. ^r-f*fl:^^ 
(C) ©^JtaS*to. 0 1 R«g|5*SlTfeS«^ti^tP 

[0 0 7 5] *f6?q©®fl;14iglfi£«5tt> ±JEO 

I5mz^r>^^y7 )V^i^>m%W (A) ^^EKLit 
^(D^^=y7)V^\^ym^W (A) i:(5»JII±ai© 

*atcj:0a^^ (B) znii^fr-imvc^ 
tl (C) a:Sr}g^-rs:itlc:J:0#-5C:tdiT#.S. S 
tz. :t^i^7)V^\yym.^W (A) ^^Egb;t^, ;i<D 

a^<*<D#ftT-ea^# (b) ^^figt. ^niry-f^ 
fl:^!^ (c) ^wxxm^^t^^t\z^-:>x-hm^7Lt 

t)^X^^o ^#©«^ICi5tiT, a^# (B) ©^SK 

^> ^^->7;u+u>a^fl^ (A) ii^u^-(mit'^^ 
\z\mmmm^m\'^^cti}^x^, ^^^tz\im'tm. 

[0 0 7 6] *5IW(D@^bttafiKtlli, ^=t^v7;U+U' 

ym-^w (A) . a^^*^ (b) ^^u^^mit-t^ 

(c) cDffiict), 3fe«?pi. ®{b{iEJt^> mm^m. 
iKTKffl, 5^+V'ii#-^?pi. "Sims?, ^{m±m^ 

iz, ^mm^^^~mz. ^rz\mm*Mz^»x^ija-r 
tnii:^\ &.r. ^nib<DmiBmm\z^^^xmm-r 
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[0 0 7 7] ^-r, ^^mcDmititm^mz^i^^^ct 
^m^tLxii. ¥i^n^i^2o um<Dmmmm:f}ji^ 

* ; «BB>''J3->S!iS->'J;*j8Siaft : il^-y-fS? : 10 

; *-3j^>y5>>i7 ; mm-^if^i^Ol. : -Jr-f 
V'i7± : m^i7l^- ; i7U— ; ^;u/7 ; i|fl;5^3'> ; ^ 
>hi-^h : mitm-^ ; m^tm^ «ttMISII ; v7 

^^^))gA*;i'->. ^y>;Vl->, t-'J7.^l^>JVl 

u 7^?'; D - h ') )wvi'->^<Dmmmm'p^w. ;fect 
m(Dm}mwxn-^^ y^\.tzmm.mm^^w mm 

[0 0 7 8] C:ne>«5fe«S!»i*ffiTfflliTt)<t<. 2 
j^KAJl/v-^A^ffffl-rsctd^iNfC^SLV^, i/c, 

fflVJTfeitidt, glK*;P->>:;A^0-?-a)flS®5fe«?at 

fflMfi, :t+->7;i'+w>a^# (A) :fe<kD:s-&{^ 
(B) »^H-1 0 0«fia5(C?*tTl~l oooHasc 

74^jf*L<. 5 0-2 5 0R43*U0jifSLli. 40 
[0 0 7 91 i);tl, *»?^0!)gitttffle£!^J3ffll'^-5;ii: 

<r>x^^m'fc^mmz-o\<^xwmt^, 
*=^^v7;p+u>a^{* (A) Jc-tw^nsKJEitt^r-f 

[0 0 8 01 ®ft(SjlSilitT(i. 2-x^;u^^-9-> 
SE7>X. :)-7T->i[XX. Xx7'J>SfXX^©2tfX 

X{t-&!fe : v:^5";vxXv7':7U-h, v:r^;i.xXv 50 
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7-fex-h. vy5^Ji/XX^/7-fex-h, v:/^;l/X 

Xvi'- h«?©v7Ji'^;PxXv:<7;i'#+->U'- h^v 
7Jl'n+>'XXty:)!jJl/*=^^->U- KDJ;e>;iW«XX 
A;l'#>iEJi, i^7JW+;i'XXh'X7-fe^;l'7-feh:»— 

v7;i/^;i/xx^y7-fe5";i'7-feh:»— hty7;i' 
n+s^H^roxX+u—hfl:^!^, >'7;i'+;i'XX:t^ 
V H txxx;Wb^ife0Kist). >'7;i.+;uxX:t+-> 

K <t 7;i'Zi -> V 7 y'!Ch^<r>Rmi. i^7)l^)V7.X 
i>7)V^)V7.)V7^ m(D 4 iiXX<b^«5*«*lf 6n 

[0 0 8 1] XX=t^U-hfl:^!^<!:LTfS. 
5^;l'XXfX7-fe^;i/7-feh:h-h. v^y^^^l/XXtX 
x^;i.7-fel-7-tx-h. >?r5^JUXX^y7-fe^;i/7 

7;V+;i'XX:t+ V K tX7.'r)V{f^m(DKm'^t LT 

li . :/5";^7, X:t ^ -> H 1 7 ^ Jl-Sl ^ ^^Jl'-^ 7 ^ 

v-f y / :^;n?(7)7 ^';t'^xxx;i'i ^ip.fsrg^ L 
TS^B^j-&ffi4*fcLfcxxMb^i^7&t*if^n'5, 
^. xxx;i/fl:-&«jtLT«7^;ngxxx;peii^l-©iig 

c:ne.oxx{b^!^^(S^^7;i'3^^i^->^>;S;<!: 

[0 0 8 2] xX^b^!feii(^1-irffifflT#5<lfl:M 
i«<i:tT(i> W«;^j;i'd<>S!ex-7Xi£;5:i*2ffit'X-7 

x^b-^!^ ; U p- h;px>x;i'ij^>g!, 7^^;!/ 

U >mi^- 2 -X5^;i.^:^ vJP^roMttft;-^!^ ; :/ 
5';l'75>, '^+>';i/7a>> :t^5";i'75X xv-JU 
75 >, yO^))V75.>. N. N- v'p<?^;P-:ti^5";V 
75>;^i:®flgte:K^/75>, X^U>v75>. 
+1t;<^U->v75>. vX^L/>h'J75>. h'JX 

mt-'j7s.>{t^ms i^mm7s.>it^^. 7)vtij- 

)V7iy. N- (2-75yx5^;u) -3-7S/:/d 
tf;i/ h u h+->v^>^ 3 -75 y :/D h u h 
^ ym<r>7 5 y V 7 -7 T'u > d^siif ©7 s > 
it^mmM ibfl^. 2 ffix xMb^ffe^ 2 ffi fx -7 7>{b 

"^mt. im.7^>it'^'^tmm-t^tmit':mnm^ 
fenJigT-fe?.. «fb{Sjt?f3<&«effl-r^«^(Dm(Sji^pi 

<D^Mti, :t+v7;i'+U>fi^# (A) iicttxa^ 
(B) ©^fH 0 0««gi5{c:^*LT0. 1~10M« 

^t-r^^t-bm^L\j\ ^%m\zii\,^x\t. 2{isxx 
^t) (c) {c=t^®^:vi7xg!i^j!>^#e>n^-rt^:it 

[0 0 8 3] )k\Z. *58^(7)®{bttMEgfel'ffll^.|)C<>: 
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[0 0 8 4] 7^^'JP-f;P>*-+vS^^r->7> 

^^vv^ X 3 - u p-f ;i':t4^v:/pe;i' h «j ^ h 

4^ V v- 7 > > 3 - ;< ^7 'J P -f V y □ tf ? 

iLT«. S-TS/yPlf^PhU/ h:^^>'->^>v 3 
-75 7 :/ntf;i^h'JXh4^>'v^>, 3-75y:/'P 
tf;i'75^;Pv7 h + vv^>. N- (2-7=7X5^ 
JV) -3-75yyPb!;i.h'J^h^->v^>. N- 

(2-75yx5^;W -3-75/yptf;i.>tg^;i.>';>t 

h+vv7>. N- (2-757X5^;^ -3-75/ 
ype;i^H'jxh+->v7>. \i-:fa}i)Vh 
'JXh^-yi^yy. N- (N-h'x;i.'<>>?;U-2-7 
5yx^;l.) -3-7 5y^PhVl'h'J^h4^v->^ 

3-7xg/:/"pif;i.hu^ h:^^vv^>^;5t^ff 20 
10 0 8 5] ;f.)itizrhm^^'^^>tLr\i. 3-/ 
:/ptJWK'jxh:^vv^>v 3-7;i'*yh7'pe;i' 
jiz^x. h^'^iy^ymmifi^n^. x7i^^->s^Wv 

7><hLT(i, 3-i''U>'v;l':t=^^vypfcf;i.HU 7 h 

h+->-> 7 >, 3 - i/'J v'>?;i/:t+>'^P H>)V h U X K 

i UTJi, 2 -i^JVJl^+v'X^;!/ h UX h^^vv^ X 
2-*;i.3i?4^->x5";i/:7xx;ufx (2-;;ih+vxH 
>'7>, N- (N-;^;;P4^=^^v';i/75';i/-2-7 

iyx^jv) -3-75/ype;vhu^ h=t^vv7> 

[00 8 6] *fc2aK±(Dv'7>*«y:/'J>i^^^K 

L T«7 5 / S-^W V7>iX3jt^r->S^fl-->^><i:(7) 
KlSife. 75yS-^#v7>i C^^') 7i"JP-r>/P:t 
+->X^*->7>t«St&!a. X#=l^->S^W->^><i: 40 

T 1 ~ 8 I^FBHft«i-r^ ^ i ir ct o X^B\zm^ Ztt^-U 
-hffi<Ofl:^%tJ*Jl!!T-^fflLTfcct<, 2 am 

:t^v7;l^+U>m^ft (A) iJctC^S^H: (B) «^ 

n-1 0 oKfigpicMtTo-i onmmmiLi\ 
[0 0 8 7] *^?qi3i5triT«, mmi^Lii^mtLxx. 
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^!^t^l)D-rs^<t©T^-5x#^->^li^:UT«, k' 

X 7 X y - ji- A - v^^T'ij >'-:/;i'X-xJi'^x#:^^ via 
flg, f;^ 7x y -ji F - v^y 'J -> v;i/x-x;i/Sx;}^+ 
v'^m. X h 5 ya^ t*7. 7 X y -Ji/A - if 'J ->v;px 

yy^mxt^^^y^fSS. *^fX7xy-;i.AMx#+ 
viaR b:;^7xy-;PA/7'Pt:U>:t4^vH#lP!^ 

©if U ->>';px-x;i.sxd?=^^->«ll&, 4 - if u ->-:;ji/ 
*+>'^A§S?ifU vv;k 7^';i/®?vi/'j->v;k x 
h7t Kn7^';PSrv'i/'j->v;k 'vc^^itt h'P7^;u 
Kvyj vv;u;5:<!:Ovif u vv;i/x:;^7";i.^^x4^+-> 

^llt, m-75y7xy-;i.*X7}?^Fv^)|g, v75y 
v7xx;i.y^>^X:Jt=l^->ti|g, ■>l/^>^1tx;J^=|^ 

vSfig, ^mmm^x-ts^iymm. n. N-vifu->v 

h U if 'J -> v;i.-f y -> 7 ^ i^- h V 4^ U 7;i'^ u > if u 
n-;i.vif U vvJl-x-xjk i^'J -fe 'J >;5:i:CD#^ffi7 
;wrj-;KDi^U ->v;ux-x;k t ^> h'f >mx^.^ 

z^mm. 5?ft^)^;^t*©^ffifta^#®x#+v^b«j^ 

tt:t+->7;i/+U>a^*^ (A) 10 0H4^(IMLT 
0-10 0«ag6*W*Ll,v 
[0 0 8 8] *fc*5g?q©iii?{fcttfflfg^lii:gB©cl:5;a 

h^x^k>'^>5'5x vx?-;i/75yyptr;i/75 

>, N-75yx5^;i/bf'^^i?>, m-^->iJ|^>v7 

5>. m-7xXl^>v75>, v75yv7xx;M 
v75y v7xx;i.x;V*>. 'fV/}NP>v75 
X 2, 4. 6-h'JX (vy5^;P75y75^;W 7x 

y-;p^©75 >*;fcfi-e-ne>wi|*fc«ir5'5 >fl:'& 

!^#<D:/p-;/i7 K75> ; :Jt'J75 K^BM ; 5^^^/- 

; vv7>v75 H : ^yyit^-^'ymS^it'^ 
^iMTi^y^jm. 'V+tJ-t HP7r$';VKil7K!^. xh 
h*P75';i.S?it7K!^, Hx-fex;i.a/Ni7g?jte*ife. 
tP^'J-;/ hm**!fe^W;d;P;f:>S*7Ki^: 7xy4^ 
i^mm ; *;i'5j^>S[ ; T)VU-)V ; X/Jt^^^vSiKiSL 

7;i'^-i/>?sa^^ (*iS75yfl:#'j:r4^v7'Ptu 
> if U a ^y^:fj )it.dr'>Mt^. U :f + v :/p e k 
>ifUa-;p^) :*«75?7KK»> :fj)V^^^iy)vm. 7 
5 y s^T'fttdi $ n/c7p u y ^7 ->-x >. *^7t? u y 
x>, 7C7^)oxh>j}i-zr^zyx>^m-^w. 7i7U 

't^mi)mi<bti^o x:^.^>'mmm{tm^mmr^m 
^<f)^mmiixif.^iymmioommmznLxo. 1 

~3 0 0Kffia5*WStK 
[0 0 8 91 *f|tB<7)®^bttfflfi£#ilCfflli-5ii 
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(A) *5j;ixa^^iJ (B) ®^tti oom^mznLx 
to 0 9 0] ^i:. *f6W0S{btti!afig#ii'fflv^-5c:<t 

>a^^ (A) *5j;0^a'&^ (B) CD^Itl 0 0H*g5 
lC>t*LTO. 5-1 OHMSP^JOf -SCltTiWiUt,^ 
[00 9 1 ] *|g5g©®{kttfflfiKifelCffll/».5^<!: 

*tfbn-5= 7j>n-;v^^j(jo-r-5;iticj:o. 

tn-rsiiiAi^ysLtio ;i<DJ;'5;^7;m-;Ui:LT 
f±, pt^y-;k x^/-;k 'fv:^pt*;i'7;i^:3- 
;k -f y'^>^;i'7>»wn-;k '\+>';1'7;1'3-ju«<d 
;^*^i ~i o<D7;i'4^;u7;m-;u*«#tfbn-5. i§ 40 
^^->7;u+^>fi^^* (A) iiiixa^^ 

(B) ©-&itl 0 0«ag5tI?^LT0. l~5 0 0Sft 

[0 0 9 2] ■i^w9i<n>m.\mm.mi\zm^^^^iL 
<I>x^^■^mw>z'D\,^xwm^^> if%mzii\,^x\%. 
mmikmi\z-^mn^mxt^z.t%iX^^, pimsn 

S>'y5^;k 7d7;i'ify^;i/^>v;k ^^'^uKv-fv 

y -;i/#(D7^jl'g[X7.x;U ; 7ve>Kv:ti'5';k 
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)V ; 'J >SS h 'J ^'^l'. U >SE h 'J U S^JI^^i^© U > 
i?x;^5";P : x#4^->ft;:*:sfft, 4, s-X/lf+yvi; 
□ '\^t>->'-i. 2- v*;P7t?>K-v- 2-x5^;i/A 
^vjk x#4^->xx7'J >g?^>>?;m<7)x#^vpi 
: ig^ftA^y-f > ; 2i^Si?t 2ffi7;i'a-;i't 
^R^SS-frT^iiS* U x;^5";i/#©3}? U X7.x;i'« "ISI 
: #U:t+->7;i'4^k>7|^'jji--;v#0/i^'jx— 7^ 

; *'J:t+->yDtfU'>i^U3-;k?)7K^»^7;i/=^^ 
;i.x-x;i/TitjtLfcctp;5:zPUx-x;i'^»* ; jJ^U 

coit'Jrfv- ; 7}?ij:/^-:;x>, f^i>x>-7^^)o 

>. #'J:/xX *^#'J:/5"X x/i^+s^^bjR'j::^^' 

[0 0 9 3] ±.my^)vmxx7-)vm(Ditmmi&^i' 
(Mn*n 0 0 0*^) (Dsimm ^i&^i-pim 

^d^feo. t/i<i!^b^ajs-^g!fttiBa0a«#<75?^^ 

m^^^m-^it. mit^n^^t^mmitm^^&LX'^ 

[0 0 94] *fgwic:*5iiT«, ±m\zmmLrz^mM 

\^^^z.ti)m^L^\ c<D^^i,zii\,^x. m^^^mm 
<D?f.^m\^^xh. m^^-sim.mtfs.^^-^m.mt^mm 
LTt)j:i/n M^i'^jmrn^m^^^ctizj:*). m^m 

en, i»<itt<7)[Si±tc=b^4--rs. sfc> 4, s-xjj? 

+vvi'D'\^^>- 1, 2->':*;i//}<>K-v-2- 
x^;i/'%4^->;i.^©X/}^+->nIMffl^&, ^^bffiitSiiL 
Tif#tc2ffi7.X*JPd^>i?Mt 1 Wi7^yt^U^^t> 

:^#ti<g<bife*^#e.n§tt,i'^x!i***fe-5. ±ie®pim 
wnxm^^xh2m&<±.^mmhxhii\f\ *f8 

(A) i3j:0Ja^«: (B) (D^ttl 0 OS»gR{C»LT 
1-10 OHftgPTiWiLVi. 

[0 0 9 5] mz. 

fi, ®{bttfflJi)c^Ji^{bB6jhS!l*^jta-rs^<i:d^T^ 
4. «fl:l»±8!l<!:l.T«. Slfl:l»Jh?f!l> SiniS!R«S«. 
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:t^y7)V^l^>m^W (A) (B) <D-&«- 

1 0 0R«gPl3^bT-€-n^n0. 1 ~ 1 0««g|5T-fc 

^Zti)m^V\^\ 0. 1 M«g8*!^T-««^bl»±5a* 

[0 0 9 6] *tc, *^?qcD®^i:ttfflfiEtitcffli^-S);it 
mt^m-^izu. ^(D^mm\t:t^y7)i^[^>t.'&t¥ 

(A) *5<tlXa^{^ (B) co^ltl 0 0«ftgBt;i5:tbT 

0 . 1 ~ 5 0 nm^. ytrnt^it^m^w^ua-t^m-^iz 
■?-©€ffl*fi^+->7;P4^u>a^* (A) *<ttx 

a^it (B) 0 0H»gBJc5t*LT0. 1~5 0 30 

[0 0 9 7) ^nm^mit^it-^^tLximm. 7v 
^iii. ifcttf*ii<tD^tt^nfc7;:7'j;i^5gs^*. ->u 

[00 9 8] TteS^bmb^^iLTIi^-^Bg (^^) 7 40 

^'ju-h7iW^n. (/^) 7i7'ji/-ht 

LTfiT-h7X5^^>i^«Jzi-;U>'7i7'Jl'-h. 
:?X'JX'J h-Jl'xh77i^U U-h, HU>i^a-iV 
yn/'?> h tj 7^7 U U- hm(Dj^ofS.^m7)\^^-)l(D 
(^r?) 7i"J;l'g!X7.x;P$«s|^T^;i<«:J!)^T#^, 

i7 u;^^7;^=^^;^xxT•;^*ftft^fi^r•t^^a^*^ 

(B) umm^n^i><DX'$)^o 

[0 0 9 91 *5swic*3v^Tis, ^fz. mit^m^mz 

v«j3->^R 7HU:^^'vx>. M*g:5~8©>'x 50 
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c:n^<7)a-&«:^*a-&*(D^ttf^ c^u-oit^m. 
t^-ijm§^^m) . ?gmSfl:tt3K'Jx7.x;i'<l:^^ll^ 

+ ^>a^# (A) i5j;txa'&ft (B) ©^IH OOM 
aSPJC^LTO. l~S0||«g|50. l-SORMgJi 

t^^tt)m^Li\ fs.^. znib<Dit'^^t±m^m 

[0 10 0] ±E<D^^ti«ft!i. ®fl:ttffiEE!^lc. mit 
x>y;i.-, 7iS'Dv7x>i"J->#©W«Mff&^ 

fflE!ci^j3«fe-r^75^ ^nm^\zhmmiaL(D\^±t\^^o 

[0 10 1] S^c, ittlCv-^>hitT(Dl:EttSr^ 

[0 10 2] y.±.mmLtz^^\z. *fg?q«®fbttsipg 
mt. w.m^^^mm^^-t^^^y'7)v^u>m%w- 

(A) (^^) 7^^))Vm.7)V^)VX7.'r)V^m^ 

we^^^tra^ft (B) ^^mit-^^ (c) 

*3l»Tfi, y-f^jb^ife (C) Sr. ;t=^v7;m^U>a 
(A) i3.i;i;a^^ (B) iiia*^t)-&-S c tfcJ; 

o> mitmz^yi7 (^mm *TO-ii-f. awn?©* 
izm-Dxm±-r^^tf)^'^m\z^^. Ltztt^-ox. *^ 

[0 10 3] ±ffi0ctp;^ffli*lrfflli-5«^. *fg?^© 
Sftltt^fiKtlfi 1 ?]glB^*fc« 2 jgiB^tf -S) ;i <h*«T 
l?giB^t(J. ®{bM:t+>'7;W^P>a^{*t5 
.ky«{b{!gjlSllS:ra-<DiS^(J'IC-^tnfiE^J^T% S^)- 

^mm\^tz^mxw^in. ^mmz\t^n.^<oi^^t 
RfS L xais^ em-r ib y«s2^T' 
■5. 2WLU^t\t. mim^^y7)i^i->&^ 

im<D2^^mx. ^mmiziizn^?:mm-r^::tx 

[0 10 4] 

[*ifi0«i] ur. :^mm<Ditfmummm\zz>\,^xt^\z 



(15) 
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w/M n fi±JE® t 0 G P C (C J; 0 ^nfc t)®-e 
[0105] 1 - 1) yneu>i/'j3-;i'^ 

MnA^l 7 0 0 OTMw/Mn*n . SCD^'J^+vT' 
U>0*i^*K»*:>- h 'J '^A7;i.3 + -> KIC^^ t 

rp Ij tK-^o, ) ^mtz. 20 

[0 10 6] m'^mi - 2) w&mi - 1 tmmi<Dm 
rp2j tv^^. ) ^#fc. 

[0107] 2 - 1 ) ttlt«l#^©Slfc;ggll+ 

>'i/>4 0g*An, I \ o'z\z^%i3.ifi^. z.n\z. 
p<^i7'j;i'S;<5";P3. 3g> 7i"j;i'SEy^;n 6. 
7g, >c^i7'j;i/K^i7^x->;n 1. Og. r-^^^' 

^U>6. 8g. r-pt;i'*:^h:/ntf;i/h>j;>i h+>'*30 
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5->^>o. 4g©jg-&«!jic:v-5 9 (ft3t*eiiaa. 

2, 2* -77fX (2-;<^;l.y^D- h'j;!-) ) 

mm^nxmyLtz. igTii7«$e.i3v-5 9$ 

0. 3 gS)SL;t^vU>^}g^3 05^*^(j-TigTLfc 

i^iagT3i^^i!)D*jit*^L^c, »t.n^c^ta^ft« 
+->^>i§}Sic 1 2 0 g©p 1 ^mx. 3 o^^FBiaffs 

1 0 0"CiSEETT=^vU>*giUTS-&«: 
(OT, rpaj (hvi^, ) ^%tz. 

[0 10 8] mmm\) ^ aloommmznL. 
M (eifeikccR, jjN'7'f>>sB) , ^^simm 

(:7:$'J^Sv-2-x^;^^4^->;^) . ^:^vtt#4^ 
(x-r7./^D>#3 0 5) , ^{bKjtSil (7x:^7.^y 

LA6 2> ^p?t*>3 2 7. -f y >y i^;;^ i 0 1 0) 
$r« 1 tCie«CD«ftgl5^Jn bTi^-{^?g^ $ irH 

(ST/LA) <&s{b?pitLfco muzioi^^xm 
ititm^^<Dmm iz m$f^^m t^fc t> ® li * 43 j; cx©: 

[0 10 9] mmm2'-3. jtmmi-s) miiz^ 
iansrf^SL^. *^c, ^iig«»i2~743j;t;tfcKi«ii~ 

3ffl(D®^t^«, |lil0«liig«l<OfeO=&fflli^c, 
[0 1101 
[^1] 
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